Background: Common cocaine cutting agent Levamisole is known to cause agranulocytosis. However, a lesser known public health issue is levamisole-induced granulomatosis with polyangiitis. This case series explores this link.
Introduction
The use of the veterinary anti-helminthic agent Levamisole as a cutting agent for cocaine has been well documented (1) . There have also been links as a causative agent for secondary vasculitic lesions mimicking antineutrophil cytoplasm antibodies (ANCA)-positive vasculitis including polyangiitis with granulomatosis (Wegener's granulomatosis) and agranulocytosis with known systemic and localised effects. The commonest effect are cutaneous manifestations, with haemorrhagic bullae or necrosis (2) (3) (4) . However, difficulty with detection, due to a short half-life and variable concentrations as a cutting agent, has meant a direct link between these systemic and localised conditions are poorly documented or supported (5) .
Our case series of three young patients, will help support evidence of the causative link between confirmed levamisole and extensive necrosis of the nasal cavity seen in these patients.
These were confirmed with clinical history, examination, biopsy and urine toxicology screens.
Case reports Case 1
This 27-year-old lady was referred by her GP due to sinus pain, nasal congestion, crusting and intermittent epistaxis. Nasendoscopy showed complete destruction predominantly of the midnasal septum, but also extending posteriorly and into the lateral walls ( Figure 1 Rheumatology diagnosed her as a probable localised granulomatosis with polyangiitis; the diagnostic yield from nasal biopsies in GPA is low (6) and her presentation had gone beyond granuloma, with evidence of bony erosion on biopsy and na- Immunologically, he had a low titre ANA (1/80 homogenous).
ANCA, ESR were negative and his eosinophils were 0.1. He underwent further debridement and septorhinoplasty, but his septal perforation was managed conservatively.
Discussion
Levamisole is a veterinary anthelmintic pharmaceutical, previously used in humans to treat some cancers, and a common adulterant of street cocaine. While it is known to cause agranulocytosis (3) , a lesser known public health issue is levamisoleinduced granulomatosis with polyangiitis (previously Wegener's granulomatosis)
.
Levamisole-induced GPA, (Wegener's), should be considered in patients with a history of cocaine abuse who present with:
• Unusual extensive destruction of nasal and sinus bony walls with large septal perforation.
• Non-specific symptoms -fever, fatigue, weight loss, night sweats.
• Upper respiratory tract signs -sinus pain, oral and nasal ulcers, nasal septal perforation.
• Microscopic haematuria, oedema and hypertension (due to renal impairment -a very late sign). • Positive c-ANCA.
These patients should also be checked for neutropenia and levamisole-induced agranulocytosis. Unlike levamisole-induced agranulocytosis, levamisole-induced GPA will not improve following cessation of the use of contaminated cocaine. Without treatment GPA can progress and, as mentioned, lead to significant renal impairment and nasal deformity/destruction (8) . for ANCA associated vasculitis, whereas the variable, weaker and less specific ANA and p-ANCA positive titres were less reliable (9) . This immunological variability is also seen in cocaine induced septal necrosis.
The list of differential diagnosis for such a presentation includes cocaine use, Wegener's granulomatosis, sarcoidosis and malignancy. Differentiating between these entities relies on history taking, including enquiry into common systemic manifestations of these disease processes, nasendoscopy and biopsy sampling.
A differentiating factor between regular pure cocaine-induced necrosis, would be the extent of the nasal cavity destruction;
with cocaine necrosis normally confined to nasal septal destruction (10) . Conversely, the described levamisole-induced necrosis is more widespread, characterised by its extension posteriorly and into the lateral walls of the nasal cavity. further investigation, with treatments varying accordingly. These patients benefit from surgical debridement, cessation of cocaine use with or without systemic treatment of vasculitis.
Conclusion

